INTRODUCTION
The internal air system of a gas-turbine engine provides cooling air to passages inside the turbine blades in the stage downstream of the combustor. Lock et al (2005) used a simplified rig, FIG. 1, to study the pre-swirl systems that supply the blade cooling air to receiver holes in the turbine disc, FIG. 2. (Pre-swirl reduces the relative temperature of the air entering the rotating holes, Owen and Rogers, 1989) .
The boundary conditions used for the simulation of the plane disc at engine conditions were then mapped to a finite element model of a hypothetical gas-turbine rotor of more complicated geometry. Results from this model are shown in FIG. 5.
DISCUSSION AND CONCLUSIONS
Significant variations in metal temperature may be expected to occur around the receiver holes in turbine discs. The thermal stresses could affect the integrity of the disc should cracks occur around the holes (FIG. 6 ).
These computed results agree qualitatively with findings from other studies, suggesting that the detailed heat transfer measurements made on a simplified rotating-disc research rig can be used to develop and verify computational models of flow and heat transfer for gas turbine applications. 
FINITE ELEMENT MODELS
Simulations of heat transfer through the plane rotating disc were carried out using the ANSYS finite element software The material properties used were those of the polycarbonate from which the disc in the experimental rig was made. Heat transfer coefficients measured in the experiments (FIG. 3) were used as boundary conditions.
The model was then adapted to use the material properties of the Nickel-Chromium alloy frequently used to manufacture turbine discs in engines. Typical thermal boundary conditions for engine operating conditions were also imposed, derived from the heat transfer coefficients measured in the experiments using a scaling based on rotational Reynolds number. Results are shown in FIG. 4 . (2005) used heated air and thermochromic liquid crystal to make detailed measurements of heat transfer around receiver holes in a transparent polycarbonate rotating disc.
FIG. 2 GAS-TURBINE PRE-SWIRL
The non-dimensional flow-rates studied by Lock et al (2005) were representative of those used in gas-turbine pre-swirl systems, however the experimental conditions did not match the high temperatures and high rotational speeds encountered in engines. 
